INTRODUCTION {#sec1-1}
============

Attention deficit-hyperactivity disorder (ADHD) is the most common neurobehavioral developmental disorder among school-age children, affecting about 8-12% of children world-wide.\[[@ref1]\] An epidemiological study by Srinath *et al*. showed the prevalence of ADHD to be 1.6% in children less than 16 years, posing costly demands on medical, psychological and societal resources in India.\[[@ref2]\] The child with ADHD will have difficulty in concentrating on a task, at home and school. This, predictably, leads to considerable distress among the care givers.\[[@ref3]\]

Stimulant medication is one of the widely used treatments in the management of ADHD.\[[@ref4]\] The frequently reported adverse effects are decreased appetite, headaches, abdominal discomfort, problems falling asleep and irritability, to name a few.\[[@ref5][@ref6]\] Daly *et al*. have questioned the evidence for long-term use of stimulant medications to improve the learning disabilities and peer relationships in children with ADHD.\[[@ref7]\] Though 70-80% of children respond positively to a stimulant regimen, poor compliance to treatment, particularly while in school,\[[@ref8]\] often leads parents to seek alternate approaches like behavioral interventions in the form of parent training, classroom, academic and peer-related interventions. Large randomized trials, which compared behavioral interventions with pharmacological therapy, showed that any one of the former is less effective than pharmacological therapy.\[[@ref4][@ref8][@ref9]\] Multimodal intervention, which is viewed as the gold standard among ADHD treatment also falls short in terms of cost-effectiveness.\[[@ref10]\] In recent years, several complementary and alternative medicine techniques have been used in the management of ADHD with encouraging results.\[[@ref11]\]

Yoga is one such complementary intervention. Yoga as therapy uses physical postures (āsanas), breathing exercises (Prāṇāyāma) and meditation techniques. Independently and/or comprehensively, these have been shown to improve several physiological functions and improve cognitive domains such as executive functions, attention, intelligence, memory and concentration.\[[@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18][@ref19][@ref20][@ref21][@ref22][@ref23]\] Evidence suggests that yoga-based interventions are effective in the management of anxiety,\[[@ref24][@ref25]\] neuroticism,\[[@ref26]\] obsessive compulsive disorder\[[@ref27]\] and depression.\[[@ref28][@ref29]\] These conditions are common co-morbid disorders found in children with ADHD.\[[@ref30]\]

Previous studies have shown improvement in attention and other core symptoms of ADHD with once/twice weekly yoga sessions in school-going children stabilized with medication. In addition to improving ADHD symptoms, a family treatment approach for children with ADHD in the form of Sahaj yoga meditation made parents feel happier, less stressed and better able to manage their child\'s behavior, thereby improving the quality of child-parent relationship.\[[@ref31][@ref32][@ref33][@ref34]\]

The major query that any psychiatrist would face when recommending yoga for a child with ADHD is whether the child can cooperate, concentrate, learn and practice yoga; in other words, the feasibility of yoga. Most of the earlier studies primarily focused on school going children who are mildly or moderately ill. The effect of yoga in children with severe ADHD needing inpatient care has not been investigated as yet.

The aim of this study was to test the feasibility and effects of yoga as an add-on intervention in children with ADHD admitted as in-patients at a tertiary psychiatric hospital. We hypothesized that yoga therapy would reduce the severity of symptoms in children practicing it.

MATERIALS AND METHODS {#sec1-2}
=====================

This was an open-label exploratory study approved by the institutional ethical committee. Children were recruited from the in-patient services of child and adolescent psychiatry unit. All children were reviewed by a qualified child psychiatrist to confirm the diagnosis of ADHD according to the Diagnostic and Statistical Manual of Mental Disorders Fourth Edition criteria.\[[@ref35]\] The diagnosis was made after a detailed interview with parent and the child as well as teachers' inputs, wherever available. Children aged between 5 and 16 years willing to participate in yoga were included in the study after obtaining a written consent from the caregiver and the child\'s assent whenever possible.

Children with co-morbid substance abuse or dependence, psychosis, suicidal and self-injurious behavior, moderate mental retardation, severe physical ailments such as congenital heart disease, fracture or an episode of seizure in the past 1 month were excluded from the study. Since the study needed the caregivers also to learn yoga, children with caregivers having severe heart disease such as coronary artery disease or history of myocardial infarction, cerebrovascular accident, fracture and other conditions limiting the practice of yoga were also excluded from the study.

The subjects were rated by the research associate who was not involved in yoga instruction, on ADHD rating scale-IV (ADHD-RS),\[[@ref36]\] Conners' abbreviated rating scale (CARS)\[[@ref37]\] and clinical global impression (CGI) Severity\[[@ref38]\] at the beginning of study, at the time of discharge and subsequently at the end of the 1^st^, 2^nd^ and 3^rd^ month of follow-up. The subjects' ability to perform yoga was rated on a yoga performance questionnaire \[[Appendix 1](#T1){ref-type="table"}\] by the instructor who taught the yoga.

###### 

Details of Yoga Intervention
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Yoga performance questionnaire {#sec2-1}
------------------------------

This is a 20-item, yoga instructor rated scale exclusively designed for the current study. This scale rates the performance of subject\'s practice during the supervised yoga sessions. The scale in divided into four domains namely:

Overall yoga performance ability and co-operation with the therapistYogāsana, performance (overall)Prāṇāyāma performanceRelaxation and Nādānusandhāna performance.

The scores for each domain were added and the total scores at pre- and post-assessments were compared.

Yoga intervention {#sec2-2}
-----------------

The yoga program was developed from the publication "yoga in education."\[[@ref39]\] Yogic practices that are challenging promote relaxation, concentration and balance, improve attention, breath and body awareness were selected. The yoga program consisted of Sukṣmavyayāma (loosening exercises), Yogāsana (physical postures), Prāṇāyāma (breathing exercises) and meditation in the form of Nādānusandhāna (OM chanting) \[[Appendix 2](#T2){ref-type="table"}\].
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Yoga Performance Questionnaire
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The subjects, along with their caregiver, received training in the above yoga module daily (barring holidays) during the period of admission in the child and adolescent psychiatry ward from a certified yoga instructor who had more than 2 years of experience in teaching yoga. An attempt was made to give individual attention to each dyad. Since the caregiver would have to supervise the child at home, it was hoped that the parent/caregiver would volunteer to learn yoga. Such of the caregivers who did not learn yoga were trained in supervising their child\'s yoga practice at home. Caregivers were asked to maintain a log of attendance and the number of days of yoga sessions subjects practiced post-discharge. The yoga instructor rated the subjects' performance of the different yoga components on the yoga performance questionnaire \[[Appendix 1](#T1){ref-type="table"}\] at the end of 1 week of the program and at the time of discharge. Each training session lasted 1 h and each subject received at least six sessions of training.

RESULTS {#sec1-3}
=======

A total of 20 children were screened, of which 11 were excluded from the study due to age less than 6 years, co-morbid severe mental retardation, autism spectrum disorders, cardio vascular abnormality and epilepsy. A total of 9 children (8 males, 1 female) who met the inclusion criteria were recruited into the study. They were between 6 and 13 years of age (mean 8.6 years, standard deviation (SD) ±2.4 years) and had a mean of 3.7 years (SD 2.4) of schooling. Five children were on Methylphenidate, two on Clonidine, three on Atomoxetine and two were on multiple medications while only one subject was drug naïve. They were on regular medications and received other interventions routinely administered in the ward. The diagnostic features of the nine children are mentioned in [Table 1](#T3){ref-type="table"}.

###### 

Subjects axis 1 diagnosis and co-morbidity
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All the subjects practiced yoga at least for 8 days during their stay at the hospital. All the subjects practiced yoga at least thrice a week out of which five of them had continued practicing yoga daily at home during the 1^st^ month under the supervision of the mother. Only three of them practiced yoga at the end of second follow-up. None had practiced yoga at the end of 3^rd^ month. In the 2^nd^ and 3^rd^ month, the frequency had come down to almost nil.

The scores obtained on CARS, ADHD-RS and CGI are depicted in [Table 2](#T4){ref-type="table"}. There is a reduction in scores from baseline to discharge in all the scales. Further reduction in scores occurred in follow-ups, predominantly in the 1^st^ month. In 2^nd^ and 3^rd^ month there was a slight increase in scores. Paired *t*-test was employed to compare the means of scores between baseline and discharge; discharge and1^st^ follow-up; 1^st^ follow-up and 2^nd^ follow-up and; 2^nd^ follow-up and 3^rd^ follow-up. The reduction was statistically significant for scores between baseline and discharge (*P*=0.014 on CARS and *P*=0.021 on ADHD-RS and 0.004 on CGI). There was no significant reduction in the scores later on.

###### 

Scores on CGI, ADHD-RS and Conner\'s scales from baseline to 1^st^, 2^nd^ and 3^rd^ follow-up and *P* value of comparison between baseline scores and scores at discharge

![](IJPsy-55-379-g004)

Since the follow-up assessments were carried out through telephonic interview for some of the subjects, yoga performance assessments carried out only at the time of discharge is elaborated in the following results.

The participants' ability to practice yoga according to the domains at the time of discharge is depicted in [Figure 1](#F1){ref-type="fig"}. There is a significant improvement in the participants' performance in all four domains from baseline to discharge. Subjects' duration of yoga practice and co-operation with the yoga instructor improved. Subjects started paying attention to the details of the yogic practices; some even attempted completing each step of the individual yogic practices. They needed lesser support from their caregivers in the yoga session. However, most of the subjects were unable to perform advanced yogic practices such as Matsyāsana, (*n*=9), Uṣṭāsana, (*n*=8), Halāsana, (*n*=7), Sarvāṅgāsana (*n*=4) and there were difficulties in performing the Prāṇāyāma and relaxation practices.

![The improvement in scores on four domains (Domain 1: Overall yoga performance ability and co-operation with the therapist, Domain 2: Yoga äsana performance (overall), Domain 3: Präëäyäma performance, Domain 4: Relaxation and *Nädänusandhäna* performance)](IJPsy-55-379-g005){#F1}

The caregivers cited "disinterest for yoga practice," "inability to make children practice yoga," "homework," "attends yoga class once/twice weekly at school" and "family problems" as the main reasons for non-adherence among children to yoga practice at home post-discharge.

DISCUSSION {#sec1-4}
==========

This was an open-label exploratory study investigating the feasibility and effectiveness of yoga as an add-on therapy in subjects diagnosed with ADHD receiving in-patient care. All the subjects were receiving pharmacological treatment and/or behavioral interventions as a part of their in-patient care. Yoga was included as a complementary therapy to the subjects consenting to participate in the present study. Having excluded co-morbid conduct disorder (CD), oppositional defiant disorder (ODD) and Learning disorders, most of the subjects in previous studies were mainly school going out-patients well-maintained on medication. Little information about their yoga performance is available in most of these studies except for the duration of the yoga intervention.\[[@ref31][@ref32][@ref33][@ref34]\] Mehta *et al*. in a pilot study, showed that yoga could be taught successfully in high school volunteers with ADHD irrespective of their age and type of ADHD.\[[@ref40]\] In the current study, the severity of the illness ranged from moderate to severe with several co-morbidities such as CD, SLD and borderline intelligence.

The main findings are reductions in the ADHD scores as measured by ADHD-RS IV and CPRS in the group of children at discharge. In the follow-up months, they practiced yoga irregularly and scores on these scales had worsened. Jensen *et al*. report similar findings.\[[@ref32]\] The important finding of this study is that the yoga module can be taught to symptomatic inpatients with ADHD and these children were able to learn the yoga procedures. This is demonstrated by the assessment of yoga performance showing that there were improvements on all four domains of the yoga performance during the hospital stay. The finding also indicates that as they reduced/stopped the yoga practice, the symptoms worsened. This may suggest a therapeutic benefit from yoga. It is important to note that in the hospital, the children received yoga training on an individual basis from the yoga teacher along with their parents, which was not available at home. An earlier study\[[@ref32]\] that was a randomized controlled trial (RCT) reported significant benefits from add-on yoga in ADHD that was not seen in those who did not receive yoga. Furthermore, benefits of yoga were associated with more home practice. There is a suggestion from this study that home yoga practice is also feasible and may benefit ADHD. The current study also reports the barriers for caregivers to teach yoga at home such as "disinterest for yoga practice" and "inability to make children practice yoga." Some of these may be attributed to the co-morbid ODD since it is seen as an important moderator for treatment adherence in children with ADHD. Furthermore, inability to devote time and interpersonal problems among caregivers may explain reporting of reasons such as "family problems."

This study carries all the other limitations of a single arm design. For example, Jensen and Kenny found that a control (no intervention) arm too obtained some improvements in children with ADHD.\[[@ref32]\] It could be that pre-post differences found in our study were incidental. An argument against this, though weak, is that upon reducing/stopping yoga, the scores on symptoms rose in the follow-up. As in any yoga study, patient blinding was not possible. Faith in an Indian system of intervention could have contributed to improvement: Although, it is difficult to accept that a condition like ADHD would have faith-related response. We did not control all non-drug interventions that may have contributed during their in-patient stay; although, these would have been uniform to all. These and medication continuation may have had an effect in lowering the ADHD symptom scores. An early relapse may have discouraged the patients from continuing yoga. Clearly, we need to have a comparison group. However, relapse or increase in symptom score occurred when yoga was stopped, despite remaining on medications.

Furthermore, a small sample size of nine precludes the generalizability of these encouraging findings. Another issue to be considered is that whether the children were on medications prior to admission. Only one of the children was drug naïve and the rest were on medication at the time of before and during the yoga training and assessment. Hence, the effects of yoga appear to have been independent of the starting of medications in the ward. A limitation in the study is that the children\'s behavior in school was not taken into consideration; however, the rating scales that were used confirmed the diagnosis of ADHD.

Within these limitations, we may conclude that in-patients with ADHD can be taught a package of yoga along with other medical treatments. There were no adverse events reported that could implicate yoga. The children learnt the procedures well and also obtained improvements at the time of discharge. Failing to be regular with yoga at follow-up was also associated with symptom relapse. The findings encourage RCT of yoga intervention in in-patients with ADHD.
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